Stabilization of the nuclear matrix by disulfide bridges: identification of matrix polypeptides that form disulfides.
The molecular structure of the nuclear matrix is still poorly understood. We have tried to assess which proteins are important structural elements by examining the process of stabilization of the nuclear matrix by sodium tetrathionate. Sodium tetrathionate stabilizes the nuclear matrix by oxidizing sulfhydryl groups to disulfides. We show that tetrathionate-stabilized matrices are disassembled in buffers containing SDS, indicating that the stabilized nuclear matrix is not a continuous network of cross-linked proteins. Using monobromobimane, a thiol-specific fluorescent reagent, we show that many protein thiols in the stabilized matrix are oxidized. By chromatography on activated thiol-Sepharose we estimated that about 50% of the matrix proteins had oxidized sulfhydryl groups. The protein composition of the material bound to activated thiol-Sepharose was similar to that of the not-bound material. A few proteins are highly enriched in the fraction that was bound to the column. This indicates that many matrix protein species are partially oxidized and that some proteins are completely oxidized. The oxidized protein thiols are found in relatively large complexes as determined by SDS gel-electrophoresis under nonreducing conditions. These results are interpreted in terms of protein-protein interactions in the matrix. The possible role of thiols and disulfides in the in vivo organization of the nucleus is discussed.